Interaction of N-acylated and N-alkylated chitosans included in liposomes with lipopolysaccharide of gram-negative bacteria.
The interactions of lipopolysaccharide (LPS) with the polycation chitosan and its derivatives - high molecular weight chitosans (300 kDa) with different degree of N-alkylation, its quaternized derivatives, N-monoacylated low molecular weight chitosans (5.5 kDa) - entrapped in anionic liposomes were studied. It was found that the addition of chitosans changes the surface potential and size of negatively charged liposomes, the magnitudes of which depend on the chitosan concentration. Acylated low molecular weight chitosan interacts with liposomes most effectively. The binding of alkylated high molecular weight chitosan with liposomes increases with the degree of its alkylation. The analysis of interaction of LPS with chitoliposomes has shown that LPS-binding activity decreased in the following order: liposomes coated with a hydrophobic chitosan derivatives > coated with chitosan > free liposomes. Liposomes with N-acylated low molecular weight chitosan bind LPS more effectively than liposomes coated with N-alkylated high molecular weight chitosans. The increase in positive charge on the molecules of N-alkylated high molecular weight chitosans at the cost of quaternization does not lead to useful increase in efficiency of binding chitosan with LPS. It was found that increase in LPS concentration leads to a change in surface ζ-potential of liposomes, an increase in average hydrodynamic diameter, and polydispersity of liposomes coated with N-acylated low molecular weight chitosan. The affinity of the interaction of LPS with a liposomal form of N-acylated chitosan increases in comparison with free liposomes. Computer simulation showed that the modification of the lipid bilayer of liposomes with N-acylated low molecular weight chitosan increases the binding of lipopolysaccharide without an O-specific polysaccharide with liposomes due to the formation of additional hydrogen and ionic bonds between the molecules of chitosan and LPS.